
Technical Report of IRRI-UoI Postharvest Loss Reduction Initiative 

.  Page 1 
 

 

 
 

IRRI-Illinois Postharvest Loss Reduction Initiative 
 
 
 
 
 

Final Report 
 

    
 

December 20, 2014 
  
 
 
Authors: Mozharul Islam (Practical Action), Shaihk Tanveer Hossain 
(FIVDB), Aanand Kumar (CSISA-India), Mobarak Choudhury 
(Innovation Lab), Ahmad Salahuddin (IRRI-BD), Latiful Bari (PH 
Engineer), and Alfred Schmidley (IRRI)  

 
 
 



Technical Report of IRRI-UoI Postharvest Loss Reduction Initiative 

.  Page 2 
 

1.0 INTRODUCTION 
 
This report summarizes the activities of the IRRI-UoI Postharvest Loss Reduction initiative that began in 
2012 with a modest injection of activity funds linked to CSISA platforms in Bangladesh and India to 
commence piloting and learning activities in postharvest.  This has been reported on previously in other 
reports, including a trip to India made by Dr Steve Sonka to visit pilot sites and partners in December 
2013.  This final report summarizes partner activities and outcomes since then, along with a final 
financial report to close out use of these funds. 
  
This report narrative will be divided into two main sections, one for Bangladesh, where IRRI joined with 
partners Practical Action-Bangladesh (PA) and Friends in Village Development Bangladesh (FIVDB) to 
implement key learning activities in the southwest and northeast, and separate section one for India, 
where various local organizations (e.g., Aga Khan, BSSS, etc.) linked to CSISA hubs in Odisha and Bihar 
implemented activities to pilot promising PH technologies that reduce losses and improve the lives of 
marginal farmers and other stakeholders. 

 

2.0    BANGLADESH  
 
2.1 Practical Action-Bangladesh 
 

The activities of Practical Action-Bangladesh and IRRI mostly focused on the south and southwest 
Bangladesh.  This region is part of the USAID Feed the Future zone and thus was deemed strategically 
important as piloted technologies, local partners, and activities could be brought forward under the 
future proposed US-AID Innovation Lab for Reduction of Postharvest Loss, giving the new project a 
potential “head start” and multi-stakeholder platform linked to CSISA hubs and Practical Action 
networks from which to immediately commence PH research (and delivery) on improved postharvest 
options. 
 
PH surveys and assessment - An initial 26 groups of rice farmers (25 members per each group) and 4 
Rural Sales and Service Centres (RSSCs) were selected for a baseline survey in Rajbari, Sadarupazila.  
With this, farmer ideas were developed at the group level for PH technologies and market linkages.  In 
addition, Practical Action-Bangladesh and IRRI conducted postharvest farm household surveys in five 
working districts and field assessment interviews with PH chain actors in two districts, Rajbari and 
Faridpur (key areas in the FtF zone) from 9th September to 28 November, 2013.  Again, this was done in 
advance of Innovation Lab activities, to “pilot test” methodological tools for a subsequent larger 
assessment area, and to begin collaborative learning activities with the local network of partners and 
farmers’ organizations.  The goal was to identify improved technology options for consideration as 
potential income generating entrepreneurial business models for PH rental service providers, farmers, 
millers, and PH machinery sellers. 
 
It should be noted that the PH assessment report was used at the USAID Innovation Lab “kick-off” 
meeting, Jan 27-28, 2014, at KSU in Manhattan, for sharing with others how a PH assessment can be 
approached. 
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Reapers - From November 27-29, 2013, Practical Action 
helped arrange demonstrations and learning events with 
reaper and winnower technologies in four clusters.  Private 
sector companies, Solar Vision, ACI and Metal Company 
supplied these machines.  Farmers of Rajbari surveyed had no 
firsthand knowledge of cutting machines, Practical Action 
conducted learning events with reaper technology in 4 
localities.  Based on field evaluation, it is evident that the 
reaper cost effective than manually cutting rice using the 
traditional sickle, the current practice amongst all 
participating farmers. 
 
A total of 1,350 people attended the program, 30% of whom 
were female.  Individuals were very excited to see the cutting 
system of the reaper.  Farmer Fazlu Mia stated ‘’ Earlier I saw 
it on the TV screen but today I observed ocular 
demonstration’’. Group leader Nasrin Begum said ‘’ It’s a great 
surprise for me to see a machine cut paddy equivalent to the work that should be done by many 
laborers”.   
 
A reaper is able cut 330 decimal of paddy in a day and requires 10 liters of fuel worth taka 1,000 and one 
liter of lubricant worth taka 300.  If we consider depreciation and maintenance cost of 192 taka/day, 
then the total cost of a reaper was 1,792 taka.  A reaper owner usually charges 3,000 taka/day; 
therefore, his net profit was 1208 taka/day. If farmers use sickle, then she/he needs 30 laborers and pay 
taka 9,000, and the time required by them to do the job is almost one full day.  Therefore, farmers save 
taka 6,000 per day per 330 decimal of paddy by using reapers.  
 
The cost benefit analysis of a reaper and manually cutting of 33 decimals of paddy by sickle is shown the 
table below. 
 
Table 1: Cost benefit analysis of reaper and sickle for cutting 33 decimal of paddy 

Cutting by Number of 
Labor 

Unit 
cost/hour 

Labor 
cost 

(taka) 

Fuel 
cost 

(taka) 

Maintenance &  
Depreciation 
cost

1
  (taka) 

Total 
(taka) 

Time 

1 2 3 4 5 6=(3+4+5) 7 

Sickle  3 37.5 900 Nil 5 905 8 hrs 

Reaper 1 37.5 18.75 81.25 12 112 30 min, 

 

 
Due to labor availability, it is difficult for farmers to hire 30 laborers at a time and laborers need more 
time to complete the required task which leads to physical and quality losses.  Thus the reaper can save 
farmers money, time, and reduce postharvest losses.  
 

                                                           
1
 Price of  a reaper is 180, 000 taka, life time of a reaper  is about seven years and maintenance cost of first six years 

is on average 12 taka (one year warranty); machine is used on  average 90 days per year. 
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Reaper event outcomes:  After the reaper technology demonstrations, a reaper owner came again and 
cut 270 decimal of paddy and earned 2,500 taka and the farmer also saved taka 4864.  Since both 
parties benefited, the reaper owner came again and again. In addition, in Barijuri village, the reaper 
owner cut 66 decimals of paddy followed by 100 decimals in the Banibaha village and 110 decimals in 
the Chondoni village. Demand for reaping service is increasing day by day, but the supply is limited.  

 
Solar vision, ACI and Metal Companies supply this reaper with a one year warranty.  Price of a reaper is 
about Taka 1,800,000.  This provides a significant opportunity for new rental service providers to start 
this rental business for farmer clients as a business model.  After these events, farmers became 
interested to change traditional cutting practices, but due to current limited supply of reaper services 
farmers had only limited access.  Lack of financial services for new entrepreneurs is another key 
constraint that inhibits entry into this market.  Thus linking potential entrepreneurs to financial 
institutions is one recommendation to be brought forward.  In addition, it appears spare parts and 
service of machines is not available in Rajbari, thus machine sellers need to collaborate with potential 
entrepreneurs to establish after-sales service.    
 
Reapers challenges: Optimal use of reapers require level fields (in land preparation) and good drainage 
to avoid soft muddy soil (water management).  Two RSSC leaders visited several times to MFIs and 
banks for having a loan for purchasing reapers.  Loan payment requirements of micro-finance 
institutions, banks, and NGOs generally consist of are weekly and monthly.  However, cutting services 
are offered at best three months in three harvesting seasons a year in season of boro, aman and wheat 
in Rajbari.  Hence, it is difficult for reaper service providers to pay back loan installments if he/she does 
not have available cash flow earnings.  Banks also require many documents, such as ownership title of 
land which isn’t always available while other documents involve much time and transaction costs.  
Practical Action has worked with Partner NGOs in the past to ensure flexible loan repayment suited to 
agro-tecnholgies and is well positioned to bring this forward. 
 
Mechanical dryer - On February 11, 2014, a total of 8 millers and 2 project staff of Rajbari participated in 
a learning exposure visit to the Ali Seed Farm at Rupdia, Jessore.  This is a CSISA pilot site for a 4-ton 
flatbed dryer piloted with an entrepreneurial farmer and 167 farmer seed producers.  Market 
assessment tools and modules have been customized for postharvest service providers to be used in 
subsequent training.  After the training session, the service providers with the technical assistance of 
staff, conducted 10 market assessments and formed a service providers’ association.  
 
Exposure visits of 7 millers to the CSISA dryer pilot in Jessore on Feb 14 which is used successfully as a 
business model for drying rice seed (but whose application 
for wet parboiled paddy is unknown), were arranged.   After 
the visit to Jessore, two millers showed interest in installing 
dryers.  Practical Action organized a dialogue with millers 
and IRRI for discussing this new application.  Millers said 
they have seen the rice seed drying process but have not 
seen parboiled rice drying.  Funds were used to then support 
dryer training with millers in March and June when various 
loads of freshly harvested non-parboiled and parboiled 
paddy were dried with assistance from an IRRI technical expert.  Upon evaluation, the expert 
recommended a reversible air-flow dryer that millers use in Vietnam be piloted for testing against 
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parboiled paddy.  There is considerable interest amongst millers to install and test this, something that 
can be brought forward to CSISA and Innovation Lab resources. 
 
PH Participatory Market Mapping (PHPMM) - This workshop was organized on 28th of November, 2013 
at the Training Center of a partner NGO in Rajbari for market mapping on post-production to market of 
rice attended by 27 postharvest chain actors from both public and private sectors, project staff, and 
local NGO partners.  During this event value chain actors identified their problems, possible solutions 
and solution providers, and formed a working committee for following up proposed ideas.   These ideas 
are meant to be brought forward in the USAID funded Innovation Lab for development and funding.  
 
PH Learning events - A total of 12 learning sessions have been conducted, where 210 female and 90 
male participants were available in four village clusters of the pilot.  (Al comment: what pilot are you 
talking about here??)  Farmers have gained knowledge about the postharvest losses and initiatives to 
reduce these losses from post production to market 
 

Material benefits and actor outcomes - A total of 4,630 farming individuals and 50 household 
members of postharvest service providers received different types of material benefits.  Four Rural Sales 
and Service Centers worked for reducing postharvest losses, and a PH service provider association has 
been formed to share problems with one another, and identify opportunities for better cooperation.  
The following table shows types of material benefits received by males and females. 

 
Table 3: Benefits to farmers and PH service providers  

Type of Benefits Women  Men  Total  

Learning session on reduction of PH loss and storage  1,625 1,625 3,250 

PH service providers received service market assessment 
training  and assessed  market 

25 25 50 

Technology used for seed storage and drying  10 10 20 

After reaper demonstration at 4 RSSCs, rice cutting cost was 
saved by 760taka/33decimal 

405 945 1,350 

Total 2,065 2,605 4,670 

 
 

2.2   Friends in Village Development Bangladesh 
 
Located in the northeast of Bangladesh in Sylhet district, FIVDB is a significant development organization 
with extensive “learning communities” in their vast village networks.  In postharvest rice, this region has 
been neglected by donors (who tend to focus on south and southwest Bangladesh) despite their being 
significant needs for PH technologies for significantly marginalized groups in the northeast.  Sylhet is 
located in a “hoar” or delta-like region where heavy rains and floods greatly constrain postharvest 
activities and compromise food security of farm households.  After an initial PH assessment of the region 
FIVDB actively sought out research, extension, community-based and private sector stakeholders for 
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numerous consultations and ideas.  While not part of the FtF zone initiatives of USAID, these findings 
and learnings with stakeholders will allow them to pursue and educate donors regarding pressing needs 
to remediate postharvest losses and address needs of marginalized farm families, including women who 
have key roles. 
 
As such, FIVDB efforts primarily focus on awareness-raising activities in postharvest and workshops with 
a wide array of stakeholders joined together to promote learning about sources of PH losses and 
optimal practices tailored to actor needs and capacities.  
 
Farmer Participatory Assessment and Learning Events – These built 
upon earlier efforts with IRRI to begin a field assessment of current 
farmer practices, identification of farm household issues, and chain 
actor linkages.  This included a household survey conducted to 

understand the basic information of PH practices at the local level. Around 

110 farmers were responded and data was collected.  In addition, several 
one-day assessment and learning events were held with farmer 
villages in their networks.  The goal was to help farm families 
identify PH problems in their community and stages where preventable 

PH losses result.  Both male and female participants were invited to these 
community-based events in November and December.  Approximately 60 
men and women farmers participated in events in Mogolgoan and 
Kollogram regions.  These events were well received especially by women 
family members who conduct many of the PH activities at the village level.  
As a participatory group activity, participants divided into 5 groups (6 
participants in each group).  Each group held exercises under three sub-
headings as follows: 1) Present practice on rice harvesting, threshing, 
cleaning, drying and storing, 2) Current problems you see in present 
practices, 3) What solution would you like to see implemented (from your point of view.  This also complemented 
assessment investigations as participants documents technologies and 
practices used at each step in each operation from harvesting, threshing, 
cleaning, drying, and storage.   Key problems identified then allowed the 
group facilitator to trace back with farmers where the problems stem from 
(e.g., poor drying, delayed threshing, over-ripening, untimely harvesting 
due to floods or weather related events,  

 Prepare a postharvest operation plan in advance and implement 
according to plan 

 Build up knowledge and capacity on appropriate PH technologies 
for harvesting, threshing, cleaning & drying and storing to reduce 
losses 

 Arranges mechanical harvester to overcome labor shortage and 
over ripening and reduced shattering losses 

 Develop road communication for easy transportation or carrying 
harvested rice to the threshing field or raising places or 
homestead 

 Develop community-based platforms for threshing, cleaning and 
drying 

 Arrange access to mechanical or machineries support for timely 
threshing, cleaning and drying 

 Build up awareness and capacity to control insects and pests 

 
Photos (above and below): Men and 
women farmers in Mogolgoan in 
group activities identify and prioritize 
PH problems in the community.  

 
 
 

 
Photos (above and below): Farmer 
group leaders in Kollgram workshop 
present findings in plenary for 
discussion and next steps.  
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 Liaison and build up linkage with GO/NGO service provider to ensure and access to services 

 Capacity build up to ensure quality in storage by using herbal or organic techniques 
 
Axial-flow thresher and Reaper – As a result of the above events, 
stakeholders decided to organize an field learning activity on Dec 6, 2014 
in Jointhapur, Sylhet, where a leading thresher and reaper manufacturer 
(one of Bangladesh’s biggest located in the Sylhet region) and service 
providers could bring their equipment and demonstrate benefits 
compared against current (largely manual) practices of sickle cutting and 
manual threshing.  Upazila Agricultural Officer Md. Saruarul Ahsan and 
Md. Khaliduzzaman Alin, Faculty member Sylhet Agricultural University 
were present in the programme.  Both discussed findings about current 
practices and farmer problems how to reduce losses.  The discussion 
was very informative to help farmers in this regard.  During the activity, 
feedback from farmers and other participants was collected on use and 
results of  walk-behind reaper and axial-flow power threshing, using 
Alim and Buma machines, respectively: 
 

 The local rice variety in the field had long straws, therefore the 
reaper could not work properly.  The straw gets tangled with 
the machine and falls over in a messy way.  It causes a lot of 
shattering losses and these types of straws are hard to bundle 
and carry without further losses.  (Can Syhlet Ag University 
assist with technical design matters?) 

 The machine was unable to cut the lodged crops in the field.  
These had to be cut manual with sickle. 

 The machine does not work well in wet fields or muddy soft 
soils (Field preparation and leveling are needed before 
adoption.  Farmer training here is needed.) 

 The technician from Alim Industries (the manufacturers 
mentions that the reaper machine is better for shorter 
(modern) rice varieties, and it works well when the crop is 
standing (but not lodged).  (How does this option compare 
against other reapers?  Can Syhlet Ag University do a 
comparative study with farmers?) 

 Axial-flow power thresher is known to farmers in surrounding 
area but availability of the machine is a problem for them at 
harvest time.  (Not enough service providers or too far for them 
to come, can farmers be organized and demand aggregated and better linkages to identified providers 
made stronger?) 

 As next steps to this learning event, a discounted thresher was purchased by the community from local 
manufacturer, Alim Industries and handed over a local Community Learning Center (CLC) in Jainkandi, 
Sylhet as a pilot.   Day-long training was provided to the group with support of Alim Industries.  It is 
expected that the local community will manage and operate the machine and develop a business model 
for economic empowerment and long-term sustainability (and future scaling under other projects).  In 
future it is hope this pilot will be a basis for piloting other suitable machines such as reaper and 
mechanical dryer using the CLC approach of FIVDB. 

 
Postharvest training booklet:  A booklet has been prepared in Bangla language to introduce good management 

practices in postharvest operations for rural households in haor and north-eastern part of Bangladesh.  1000 

 
Photo (above): Buma reaper is 
demonstrated by a service provider to 
show farmers and collect feedback on 
potential for local use.  

 
Photo (above): This threshing 
demonstration station was establish for 
demonstrating to farmer proper use and 
benefits of an Alim axial-flow thresher as 
a potential business model for contract 
service provision to nearby farmers.   
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copies of the booklet have been printed.  The Bangla booklet was 
developed was two local Bangladeshi candidates, one gentlemen from 
Practical Action and a woman from FIVDB came to IRRI for the 
postproduction course (at their own organization’s expense), qualified and 
passed the exam as new IRRI Postharvest Basic Trainers, and returned to 
their respective organizations in Bangladesh to implement activities and 
wider knowledge of good PH management across all operations.   Their 
efforts and newly gained knowledge contributed to the development of 
this booklet which is being printed for wider circulation amongst FIVDB’s 
other community learning centres approach.  In the development of this 

booklet, discussion circles were held in 6 different CLCs in August 2014 in Bishwambarpur and Sylhet 
Sadar Upozila.  A total of 192 CLC members participated in inputting suggestions from the community on 
best practices and future use of the booklet.  The programs were as follows: 
 
 

Sl. No. Date CLC/Village Upozila Zila Member No. 

1 03-08-2014 Zainkerkandi Sylhet Sadar Sylhet 32 

2 05-08-2014 Patimura ,, ,, 30 

3 06-08-2014 Sirajpur Bishwambarpur Sunamgonj 33 

4 07-08-2014 Baggaon ,, ,, 32 

5 09-08-2014 Ulashnagar ,, ,, 32 

6 11-08-2014 Ekorhatia ,, ,, 33 
 

   
It is expected that this will help raise awareness the farmers regarding postharvest loss and options and increase 
knowledge to reduce losses by practicing good PH management at the village level. 

  
Workshop on PH Loss Reduction – This workshop was held in Central Training Center, Khadimnagar, 
Sylhet on October 25, 2014.  A total 27 persons participated including academicians, researchers, 
Agricultural Information Service reps, NGO workers, agro-machinery dealers, rice traders, Alim 
Industries (machinery manufacturer), and farmers.  The workshop formally started with a presentation 
by FIVDB’s Dr. Shaikh Tanveer Hossain (Sustainable Agriculture 
Advisor & Chief Agricultural Coordinator)  on rice harvesting 
and storing and associated problems.  The group discussion part 
of the programme was facilitated IRRI’s Dr.  Ahmad Salauddin 
(Partner Development).  Much of the discussion took place 
involved problems of farmers all needing help during a peak 
season operation all at the same time when access to options 
are not available.  Farmers also realized they are not well 
organized or well-informed about operations such as harvesting 
and storing options at the village level.  Some farmers 
reportedly even have unfounded negative perceptions say of 
power thresher/closed drum power thresher destroying grain 
as well as the straw.  (When power tillers were introduced 30 
years or more years ago, farmers thought the machine would 
similarly “damage” the soil.)   According to the technical person 
of Alim Industries power reaper is one option that farmers can 
explore for most cutting. Its small, light weight locally 
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assembled with a 6 hp engine imported from China.  Cleaning and drying are other problems where 
farmers must depend of good weather for current practices where heavy losses (even an entire crop) is 
at risk due to flash floods or early floods or heavy rains. 
 
A rice postharvest booklet composed by FIVDB (see above) was launched formally by FIVDB’s Mr. Zahin 
Ahmed, Executive Director, and Mr. Zahid Hossain, Director (LEP) amongst others.  All the participants 
received a copy of the booklet.  It is anticipated that this book will help to circulate information about 
good postharvest management amongst CLCs.  Most farmers do not even realize that they lose a huge 
amount of crop in this process.  The book will help them identify sources of loss for re-dress.  It is also 
expected that participants will provide their feedback on the first edition which will enrich the later 
edition of the booklet.  
 
The workshop received excellent local news coverage in 4 local and national newspapers.  The 
Agricultural Information Service suggested to circulate news about the workshop as well as PH issues in 
their regular newsletter.  For future recommendations, participant thought more dialogue should be 
arranged with female household members to get their opinions on household level problems (e.g., 
drying, storage) as the women play a vital role in these two particular areas.   Sylhet Agricultural 
University suggested their students learn more about best practices and PH technologies in their field 
assignments and help identify locally-suited and cost-effective solutions for dissemination to farmers.  
Development of business plans and business model for adoption of promising technologies and services 
to farmers is another area that FIVDB can help with and establishing better commercial linkages to 
reward better quality.  More demonstrations and exhibition are needed to encourage and increase 
farmer understanding “seeing-is-believing” through hands-on use of machines.   
 
Thresher pilot: As an outcome of the above event, a thresher machine was purchased from Alim 
Industries that mechanically threshes and cleans paddy in one operation.  The machine will be handed 
over to 20 farmers in village Uttar Laxmirpar, Bishwambarpur, Sunamgonj.  Farmers deposit 20,000/- as 
down payment. They will receive the machine before this boro harvesting season. They will pay back the 
remaining amount one Amon’15 and Boro 2015 seasons.  FIVDB will continue to track progress and 
business model development for potential future scaling.  
 

3.0    INDIA   
 
Postharvest Assessment 
A detailed postharvest assessment was undertaken across Bihar and Odisha in 2012-13.  The assessment 
covered stakeholders such as farmers, farmer organizations, NGOs, fabricators, State Agriculture 
Universities, Department of Agriculture, Traders and retailers etc.  The assessment revealed that: 
 

 State funding for research in postharvest for cereals is negligible in comparison to higher value 
fruits and vegetables – this even though the poverty line consumption basket2 for India shows 
that money spent on cereals is 12 times more than on fruits and 2.6 times more than on 
vegetables.  As a result, very few research outputs in cereals have been released by RAU, Bihar 
or OUAT, Odisha over the last decade. 
 

                                                           
2
 http://capitalmind.in/wp-content/uploads/2012/03/ConsumptionBasket_thumb.jpg 
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 Important stakeholders such as DoA lack awareness of postharvest losses and ways to mitigate 
them, and budgetary funds allocated for postharvest remain under-utilised an poorly targeted.  
 

 While Odisha is somewhat more mechanised in certain parts than Bihar, huge disparities in 
mechanization exist even within the same district in these states.  Moreover, lack of availability 
of mechanical options and absence of after-sales services remain a significant constraint to 
wider adoption of improved options. 
 
 
 

 Majority of farmers in both these states still thresh manually, mostly done by (unpaid) women 
family labor, over long periods of drudgery when preventable losses occur.  This deprives 
families of food security and new income generating business model opportunities.  
 

 Bottlenecks and thus target opportunities for initial entry points were threshing and storage for 
investigation and engagement with local stakeholders. 

 

3.1 Durga Engineering  
 
Durga Engineering (www.durgaengineeringindia.com) is one of three largest agriculture equipment 
fabricators in Bihar.  For more than 30 years, Durga has been in business with a manufacturing facility at 
Noorsarai, Nalanda in Bihar that currently fabricates 19 different types of farm equipment, which are 
sold through their own dealer network.  Durga Engineering is also a member of the multi-stakeholder 
platform linked to CSISA hubs. The multi-stakeholder hub platform acts as a forum to share activities 
and learnings with several stakeholders. Right from the start, Durga Engineering showed keen interest 
to partner with IRRI and wanted to add to its portfolio of products. 
 
Activities 

 Using local materials and Chinese-made diesel engines, 
Durga Engineering and IRRI worked together to develop a 
diesel operated open drum thresher. 
 

 The thresher was field tested with two NGOs and feedback 
taken from across the spectrum from smaller fabricators, 
NGOs, Farmer Federations, women Self Help groups and 
farmers.   
 

 The feedback collected helped improve the machine, as 
follows: 

o A shield to stop grain from flying from the threshing 
cylinder,  

o A four feet handle to ensure easier maneuverability, 
o Three 16-inch dia rubber wheels to aid mobility (for 

farm to farm services), and  
o A 1.5 ft dia fan (350-400 RPM) attached to the PTO 

for winnowing output.  
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 Durga was initially reluctant to showcase the thresher in govt.-sponsored agricultural fairs.  The 
owner became more motivated after our support with well-designed reading material and flex 
banners. This resulted in positive interest from potential customers and gave him confidence to 
invest further in the thresher business.  
 

 As proof of commercial sustainability, 15 threshers were subsequently directly purchased by 
farmers commercially based on word of mouth.  Though this was done on a small controlled 
scale for verification purposes, rarely do technology pilots experience this kind of immediate 
though modest commercial success and uptake in their first year. 

  

 The fabricator currently earns profit of 20% per unit sold.  In order to increase scale, and sell 
more machines, the fabricator has gotten the thresher approved by an accredited government 
agriculture machinery testing and training institute. This opens the door for mainstream 
promotion and adoption amongst wider geographies and expanded target groups.   

 

OPEN DRUM THRESHER 

  Available commercially in Bihar Improved option 

Type Wooden threshing 
cylinder 

Iron threshing 
cylinder 

Iron threshing cylinder 
(diesel-powered) 

Threshing Capacity 
(kg/ hr) 

50-60 60-70 450 

Power type Pedal-type Pedal-type Diesel engine 4.5 hp 

Drum length (ft) 2-2.5 2-2.5 4-5 

Drum Diameter (ft) 2.5 2.5 2 

Threshing & 
winnowing 

2 stages 2 stages 1 stage 

 
Recommendations / Next steps 

 This activity has become self-sustaining and with a large untapped demand.  The fabricator 
realizes there presently are no competitors in the market for this kind of for this thresher in 
Bihar and Odisha.  He is therefore pushing hard to penetrate the market to make maximum 
profits as a first-mover. 
 

 The thresher has now become a permanent part of his product portfolio for display at govt. 
agriculture fairs.  It thus has become important to develop a promotional package for wide 
targeting of potential buyers. 
 

 There is also significant interest from several agro-machinery retailers in becoming sales and 
service partners.  These will be tapped into by the fabricator.   
 

 The fabricator is preparing applications for approval from accredited govt. agriculture machinery 
testing and training institutes in other states so as to increase sales through govt. channels. 
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 Work has to continue to improve the design, make it more robust, easy to start and more 
operator safety features.  

 
 

3.2 Aga Khan Rural Support Programme (India) 
 
Aga Khan Rural Support Programme India (AKRSPI) is one of the best known NGOs in India and is linked 
to the Geneva based Aga Khan Development Network. AKRSPI works in three states in India to 
strengthen agriculture based livelihoods for small and marginal farmers.  In Bihar, AKRSPI works in the 
central districts of Samastipur and Muzaffarpur. These districts are part of the CSISA project impact 
zone.  
 
PH surveys and assessment - AKRSPI has worked many years to help farmers increase agricultural but 
were unaware of significant losses poor and marginal farmers incurred in postproduction of paddy.  An 
an initial learning activity, AKRSPI undertook with IRRI a baseline assessment of 100 households.  
Analysis revealed that lack of awareness and accessibility of mechanical threshing options for poor 
farmers, and especially women, which leads to significant postharvest losses and delays in processing. 
This burden largely fell on women who thresh paddy without payment for weeks entailing drudgery in 
the process.  The introduction of improved mechanical options through CSISA's multi-stakeholder hub 
platform to a NGO partner such as AKRSPI would help women and poor marginal farm families recover 
more paddy and potentially earn money by offering value-creating contract services to others.  
 
Activities undertaken 

 A pilot was undertaken with a diesel-powered open 
drum thresher with the local farmer network of the 
AKRSPI-supported Farmer Federation as a 
collaborative learning activity.  
 

 Several farmers (men and women) were trained on 
business plans, fee calculation, operation, 
maintenance and safe usage of the thresher. 
 

 Threshing was provided as a fee-based service to 13 women and men farmers in 2013 Kharif. Rs 
3000 were collected and earned as fees.  
 

 In June 2014, an exposure visit was undertaken by 47 women farmers.  The women farmers 
were exposed to the thresher technology and business model and met with other women who 
had used the thresher.  This led to two women groups immediately investing their own hard 
earned money for purchasing two threshers, with technical training support from UoI funds. 
 

 When AKRSPI became aware of this outcome they co-opted threshing as a core drudgery 
reducing activity in their organization. 
 

 A research poster on the pilot and business model activities was jointly developed and 
presented at International Rice Congress 2014 in Bangkok, Thailand, Oct 28-31, 2014.  
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Recommendations / Next steps 
 

 Emboldened by the women’s earnings, this Farmer Federation is now scaling up the use of the 
thresher to reach 100 plus farmers in more villages in the next Kharif 2014 – 15 on a fee sharing 
basis.  
 

 IRRI plans to showcase the work to our donors.  
 

 Farmers and the NGO have shown interest in other CSISA project promoted technologies, 
especially Zero Till for wheat sowing, tilling to date 5 acres with farmers.  

 
3.3 Bihar - Maize shellers 
 
A report released by the India Maize Summit 2014 reports that maize is grown throughout the year in 
India and is the third most important cereal crop after rice and wheat.  It accounts for approx. 9% of 
total food grain production in the country.  It also mentions that maize “suffers from heavy post-harvest 
losses estimated at 20-30 per cent” and suggests that application of appropriate “threshing and shelling 
methods should reduce damage”.  
 
The state of Bihar is one of the largest producers of rabi season 
maize in India, produced by marginal and small farmers with 
fragmented landholdings.  Interactions with AKRSPI marginal and 
small women farmers revealed their suffering and drudgery in 
shelling maize.  They firsthand showed us: 
 

 Injuries to fingers caused from sharp metal rods or edges 
used to shell maize.  
 

 Clawing at the cobs resulting in hard painful calluses (thickened area) on fingers and palms and 
broken and chipped nails.  
 

 They also mentioned that they were only able to shell 7-8 kg maize per hour after much effort 
and could only shell for 1-2 hours per day. 

  
The women farmers requested CSISA for any possible solution, after 
piloting with them the above paddy thresher. 
 
Activities undertaken   

 

 A desktop analysis led to identification of 6 options of various 
type maize shellers at different price points.  This included a 
handheld manual maize sheller, hand-operated sheller, bicycle- 
operated sheller, motor-operated sheller, mobile motor 
operated sheller, and tractor PTO operated sheller.  Three of 

 
Current manual method of shelling 
corn 
 

 

 
Option 1: Handheld Manual 
Maize Sheller – Rs 25 / piece  
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them (below) were identified as likely the most suitable and were 
followed up with prototypes/samples for piloting: 
 

 Handheld manual maize sheller:  
o Although several designs are quite old, none were available 

anywhere locally before our intervention.  The “finalized” a 
maize sheller for local fabrication to be sold at a price of Rs 25 
per unit.  The samples were much liked by several women 
farmers who found them easy to use.  They mentioned that 
the design does not cause any injury to their fingers and that 
they could shell 15 – 20 kg in one hour.  The women also 
mentioned that the sheller was lightweight, easy to store and 
is adjustable for different sizes of maize cobs. 
 

  Bicycle-mounted sheller: 
o Two working designs (front mounted and back 

mounted) were sourced from Global Cycle 
Solutions, Tanzania.  (The consignment was 
delayed due to several hiccups.) Discussions are 
ongoing with two NGOs to test the shellers in the 
spring maize season. 

  

 Motor operated sheller:  
o Electric motor operated (single and double cob) 

shellers were imported from Nepal.  The shellers 
were then field-tested in Bihar and Odisha with 
CSISA associated farmers, and were shared with a 
fabricator to make local working prototypes.  One 
prototype is being designed for coupling with a 
diesel motor, while another is being designed to 
work with an electric motor.  The diesel motor 
operated sheller holds great promise in poor areas 
where electricity is generally unavailable.  The 
prototypes performed well and required some 
minor technical fine-tuning, as the girth of the 
maize cobs differed from location to location.  
Farmers appreciated the prototypes and there appears to be a great need for such low 
cost shellers – even in regions which have access to larger tractor operated maize 
shellers.  

   
Recommendations / Next steps 

 

 Handheld manual maize sheller:  
o Demand has been relatively high but given the low profit margins, fabricators are shying 

away from manufacturing the sheller.  The demand needs to be aggregated to attract 
fabricators to manufacture the sheller a larger cost effective quantities.  As such, efforts 

 

 
Option 3: Maize sheller (w/o motor) 
sourced from Nepal (Rs 3200/unit) 

 

 
Option 4: Two-cob maize sheller 
(w/motor) Rs 3500/unit 
 

Option 2: Bicycle 
mounted maize sheller 
sourced from Tanzania  
for testing and potential 
fabrication – Rs3100/unit 
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are also being made to identify and train a small ‘mom and pop’ store fabricator for 
manufacturing the sheller. 
 

  Bicycle-mounted sheller: 
o Two NGOs – AKRSPI and CWS (Creation Welfare 

Society) have expressed keenness to field test the 
bicycle-mounted sheller.  They are in the process of 
identifying a suitable person who has their own bike 
and is interested in providing a contract service on a 
fee basis. 
 

 Motor operated sheller:  
o The electric motor operated maize shellers are 

cheap enough for small scale service providers.  
Such persons are being identified by the CSISA hub 
platform for collaboration and testing of the maize sheller. 

o The diesel motor operated maize sheller has a great future in Bihar.  It is still under 
development, but has piqued the interest of Durga Engineering in Bihar (the above 
mentioned thresher manufacturer, who sees a market that he can tap into.  He plans to 
sell the sheller so that it can be coupled with any diesel motor.  This is a work in 
progress.   

 

3.4 Helping Farmers & Service Providers for Axial-flow threshing  
 

Rice farmers in Bihar, India, face significant problems because of an inability to timely thresh and 
remove paddy from the field. Without suitable mechanical options, many smallholders rely on 
inefficient manual or tractor-trampling threshing practices combined with partial field drying, which 
result in preventable losses and damage to grain.  Moreover, these threshing bottlenecks cause delays 
in removing paddy from fields and result in a 8−10-day delay in sowing of the next crop (wheat). This, in 
turn, results in loss of residual soil moisture (i.e., extra cost to the farmer for first irrigation) and lower 
yields. Farmers rejected an earlier introduced axial-flow thresher five years ago which left straw 
chopped in uneven pieces and dirty, making it difficult to haul, and store, and use for animal fodder or 
thatch. Other mechanical options, such as combine harvesters, leave straw chopped in the field, making 
it difficult to haul and use. Thus the straw is often (illegally) burned, depriving farmers of value and 
adding to air pollution and greenhouse gases. 
 
Activity undertaken 

 To address these challenges, IRRI began evaluating 
axial-flow threshers (AFTs) using multi-stakeholder 
“hub” platforms.  
 

 These “hub” platforms were established under the 
Cereal Systems Initiative for South Asia (CSISA) and 
integrate farmers with local service providers, 
fabricators, and extension departments.  
  

14-inch diam pulley was replaced  with 12-inch diam pulley to 

reduce speed from 650 to 550 rpm. 

 

 
Option 4: Locally fabricated 
“indigenized” unit being tested at 
farmer location in Mayurbhanj, 
Odisha 
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 CSISA-sponsored learning activities with stakeholders 
helped identify three technical issues on a piloted axial-
flow thresher that were then addressed in a participatory 
fashion with actors.  We found that: 

o Full-length straw can be obtained (i.e., with 
minimal/no chopping) if drum speed is decreased 
from 650 rpm to 550 rpm by replacing the 14-inch-
diameter pulley with a 12-inch-diameter pulley. 

o Clean straw from outlet A (i.e. unmixed with dirt) 
can be obtained when an iron plate is welded to 
the chaff outlet B to change the direction of the 
outflow. 

o Clean paddy can be obtained and sieve ‘b’ will not 
clog if ‘a’ metal sheet is fixed just below the straw 
outlet. 

 

 The modifications implemented above satisfied farmers who 
had previously rejected this technology because of problems 
with chopped and uneven-length straw.  
 

 Bhagwati Pandey from Sikhroul village in Bhojpur District of 
Bihar mentioned - “Earlier I threshed my paddy using a 
tractor and it used to take me 5-6 days. Now I get the same 
job done in 5-6 hours using the modified AFT. The quality of 
paddy is also better.” 

 

 In the kharif season 2013, 175 farmers from 17 villages signed up and received services from a 
contract service provider who helped pilot the axial-flow thresher.  
 

 The service provider charged INR 600/hour and threshed 204 acres of paddy, with revenue of 
INR 138,940 and a net profit of INR 37,000. Farmer clients reported estimated savings of INR 
22,835 and 9,800 kg of paddy. 
 

 A poster on the activity was presented at International Rice Congress 2014 in Bangkok, Thailand, 
Oct 28-31, 2014. 
.  

 Stakeholder learnings have been captured in a video for dissemination. 
 

Recommendations / Next steps 

 Develop and train 100 axial-flow service providers across Bihar and eastern Uttar Pradesh in 
Kharif harvest of 2015. 
 

 Demonstrations have been planned with state and district extension departments to create 
awareness and buy-in for this technology. 
 

 Modifications planned are as follows: 

 
This new Service Provider provides 
farmers with cost effective threshing 
services that allow them to keep/sell 
long straw for added value. 

 

Welded plate was installed to change direction of 

dirt outflow. Straw comes out cleaner. 

Installed metal sheet helps separate paddy from 
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o Re-enforce the sieve holder to protect against vibration 
o Extend the standing tray to accommodate two people 

 
 
3.5 Balasore Social Service Society, Balasore, Odisha 
 
The state of Odisha is highly vulnerable to climate changes – with every second year facing a drought, 
flood or a cyclone.  The supercyclone ‘Phailin’ in 2013 wreaked havoc over large regions of Odisha and 
neighboring states killing many.  Moreover, thousands of farmers lost their entire paddy crop as well as 
their seed stock.  Within the Badshahi block in Mayurbhanj district, a cluster of 12 villages was seriously 
affected.  Flash floods inundated 1200 households and farmers nearly lost everything they possessed. 
 
Activities 
Balasore Social Service Society (BSSS), an NGO of the Catholic diocese, lent an immediate helping hand 
and linked up with Caritas Swiss for a nine month rehabilitation project (of USD 160,000) that involved 
strengthening livelihoods and building cyclone shelters.  Ensuring livelihood security was one of the core 
components of the project, BSSS came to realize that this would require sustained efforts much beyond 
what existing donor funding would allow them to do.  
 

 In consultation with IRRI, they provided 20 kgs paddy seeds to 1200 farmers with the condition 
that each farmer would return 40 kgs, once they harvested their crop. 
  

 Simultaneously BSSS also decided to develop a social business model and pilot a community 
owned seed business with the cyclone affected farmer seed producers.  To date, the following 
activities have commenced: 

 
o Farmer clubs have been established in all 12 

villages. Three representatives from each farmer 
club have been brought together as a 36 member 
Farmer Federation.  The Federation is expected to 
act as the social infrastructure to ensure 
participation and sustainability to the activity. 

o The Farmer Federation selected 233 lead farmers 
who have been trained by IRRI in 5 training 
sessions on postharvest.  These lead farmers have 
disseminated best postharvest practices to 1,200 
climate vulnerable households. Over 311 farmers 
have adopted Good Postharvest Management 
practices. 
 

o Two open drum diesel threshers have been piloted 
on a fee basis to farmers to help them thresh 
paddy immediately upon harvest without 
processing delay. 
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o For storage of the 48 tons seeds, BSSS plans to modify the design of the cyclone 
shelters.  It has also purchased 12 one-ton Grainpro hermetic cocoons (partly with UoI 
support) that have a life of 10 years.  
 

o BSSS is now supporting the Farmer Federation to test the 
moisture of the paddy with IRRI moisture meters. Once the 
moisture level goes below 12%, procurement will start. 

 

 Development of trainers – During interactions with several 
stakeholders and following from our PH assessment, it became 
apparent that awareness generation about PH options and best 
practices is an important component that needs address.  The 
following actions were  undertaken: 
 

o Three seasoned staff with years of experience under their 
belt, were handpicked by BSSS and intensively trained on 
postharvest aspects by IRRI. 
 

o The trainers were paid an honorarium that did ‘not’ cover 
all expenses, and were sent as per demand to various 
agencies as trainers. Initial few sessions were handheld by 
IRRI. 
 
 
 

o The training has become so popular that to date BSSS has conducted over 30 training 
sessions for several NGO partners (PRADAN, DHAN, FREEDOM etc.) that are 
independent or linked to the STRASA project.  NGOs are willing to pay the training costs 
and have shown good interest to get trained on postharvest and the response from 
farmers has been very good. 

 
Recommendations / Next steps 
 

 Storage as a social enterprise 
o 48 tons of seed (12 tons in hermetic cocoons) 

will be stored by end of January 2015. These will 
be sold commercially in Kharif 2016. 
  

o The initial 48 tons seed will also ensure 
availability of seeds even if there is another 
cyclone and also provide resources to maintain 
skeleton staff. 
 

o BSSS is planning to expand storage of seeds and, with the support of the farmer 
federation is very interested to apply for a seed plant license. This will ensure that the 
seeds can be sold in the market and generate sustainable returns.  
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o This is a great opportunity for advancing a community seed storage as a potentially self-

sustaining business model that can be scaled further with marginalized farmers, women’ 
groups, and seed producers. 
 

o Development of a training module and trainers is needed by NGOs. 
 

o The DoA is interested if few master trainers selected by them are trained across several 
districts in Odisha, so that awareness can spread within their own systems.   

 
 
3.6 Hermetic Storage Paddy Seeds “Last Mile” Extension 
 
The major crop in the eastern state of Odisha is rice.  The requirement of paddy seeds in the state is 
estimated to be approx. 265,000 tons.  Out of this, the Department of Agriculture provides 
approximately 25% after procuring the same from seed growing farmers.  Poor institutional paddy seed 
storage capabilities in Odisha, however, results in decreased of germination potential and regular 
damage to stored seeds.  This has led the government to explore new and mature storage technologies. 
In presentations and discussions between DoA and CSISA, it became apparent that govt. staff were 
interested in hermetic cocoons for storage but needed local reference points to (a) verify if the 
technology was locally applicable, and (b) generate appropriate data to support their internal 
discussions. 
 
 
 
Activities 

 One hermetic cocoon was piloted with a last mile govt. staff to store rabi paddy seeds in 2014 
June in Sirei village in Puri district. The village was heavily hit by a cyclone in 2013 that had 
wiped out entire seed stock owned by farmers. 
 

 Farmers were made aware of good postharvest management practices in drying and storage. 
 

 44 farmers (including 7 women farmers) showed keen interest. It took the farmers concerted 
efforts over two weeks to carefully dry their paddy. 
 

 To remove hesitation, seed storage facility was provided on free first-come-first-serve basis. 
 

 The cocoon was sealed in June and opened in late December 2014. While flash floods, high 
humidity and rodents damaged conventionally stored paddy, seeds stored in the cocoons were 
not damaged.  
 

 Data collected of germination ratio before and after storage showed a difference of 5-30% from 
conventionally stored seeds. 
 

 Farmers used the seeds to sow in the 2014-15 rabi crop. They were overjoyed by the 
germination potential of their own seed. 
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 The results have been so encouraging that farmers are now willing to pay Rs 3/ kg of paddy 
stored for the current Kharif season and have demanded storage capacity of additional cocoons. 
   

Recommendations / Next steps 

 Local validation and data will be shared widely in govt. hierarchy, raising awareness, interest and 
possible buy-in by the Govt. for hermetic storage.  
 

 Large seed growers and seed companies will be approached to gain their interest. 
 

 Farmers are also keen to store other seeds – mung beans and green gram. 
 

 Seeing the success achieved, it is being planned to create a seed storage business plan. To 
ensure sustainability, two more cocoons are being purchased with UoI funds for the next 
storage cycle.  Results will be sent to UoI in 2015. 

 
-----------------------------   
 
End of Report 
Dec 14, 2014 


